Nine piston cores and six triggerweight cores retrieved from the eastern equatorial Pacific Ocean during the Venture 1 expedition were analyzed for dry-bulk density (DBD) and CaCO 3 content. Sites are located along a north-south transect at 110°W from 11°N to 3°S and along an east-west transect from 110° to 90°W, at approximately 3°S. The data reveal two DBD-CaCO 3 relationships and four patterns of CaCO 3 abundance.
INTRODUCTION
During the late summer of 1989, the Thomas Washington surveyed and cored potential sites for Ocean Drilling Program (ODP) drilling during Leg 138 (Mayer, Pisias, Janecek, et al., 1992) . During that cruise, Venture Leg 1, scientists recovered the best new suite of piston cores from the Pacific Ocean in more than 15 yr. Twenty cores were raised from two north-south profiles that cross the equatorial current systems and the Intertropical Convergence Zone at longitudes 110° and 95°W, a joining east-west transect along about 3°S, and a depth transect down the north side of the Cocos Ridge.
To preserve the original physical properties of these cores, each section was taped, sealed with beeswax, and taped again before storing in a refrigerated van. The van with the cores was shipped back to the core laboratory at Oregon State University without interruption of the refrigeration system. Cores were kept sealed under refrigeration until their opening. Prior experience with these methods of Curation indicates that essentially all moisture loss is prevented for at least 1 yr by these precautions (L.A. Mayer, pers. comm., 1990) . Carbonaterich cores from the 110°W and 3 S transects were opened, described, and sampled in May 1990. Those cores ( Fig. 1; Table 1 ) form the basis of ongoing research at the University of Michigan and Oregon State University (Snoeckx and Rea, 1994) .
Here, we provide the carbonate and bulk density data derived from the Venture-1 cores and two older Vema-28 cores to place these in the public domain and to ensure that all pertinent paleoceanographic data from the eastern equatorial Pacific Ocean can be assembled into this volume.
METHODS OF ANALYSIS
Nine piston cores and six triggerweight cores were used for this study. Six of the sites, VNTR01 -01, -04, -06, -07, -08, and -09, form a north-south transect along 110°Wfrom ll°Nto3°S.Four, VNTR01-09, -10,-12, and -13, form an east-west transect along approximately 3°S, between 110° and 90°W ( Fig. 1 ; Table 1) .
Piston cores for all sites and the corresponding triggerweight cores for Sites VNTR01 -01, -04, -06, -09, -10, and -13 were sampled at approximately 5000-yr intervals. Preliminary age estimates were based on carbonate stratigraphy, as revealed by magnetic susceptibility measurements conducted on board the Thomas Washington (Arason, 1990) . The samples span late Pleistocene to present time. Holocene
Dry-bulk Density
Dry-bulk density (DBD) is defined as the mass of dry sediment per unit volume of wet sample. Ideally, it is determined from fixed volumes of fresh sample by determining the grain density (mass of dry sediment per unit volume of dry sediment) and measuring the water content (or water loss) and, hence, the porosity. 
whereby P is porosity and p is grain density and P = (H 2 O wt/p H2θ )/(dry wt/p + H 2 O wt/p^o).
Grain densities were determined on samples of known volume at intervals of approximately 25 cm for piston Cores 01, 04, 06, 09, 10, and 13 (Mayer, pers. comm., 1991) and were interpolated for the intervening samples.
p = [dry wt -(%salt/(100 -%salt)] [wet wt/(vol tot -VO1H 2 O)]. (2)
The salt was estimated at 3.47%. No known-volume samples were available for the triggerweight cores or for piston Cores 07, 08, and 12. However, a linear relationship between the DBD at known grain density and the DBD at an assumed grain density of 2.65 g/cm 3 allows for a more precise DBD determination for Cores 07, 08, and 12 and the gravity cores, using the equation: 
Percentage of CaCθ3
The CaCO 3 content of the Venture samples was determined using the carbonate bomb method and a sample size of 0.5 g. Two control samples, consisting of a laboratory standard of homogenized CaCO 3 , ooze were analyzed after every 15 samples. Results of these and 
DISCUSSION OF DATA

Relationship of Dry-bulk Density to CaCθ3
The apparently close relationship between DBD and CaCO 3 content in sediments has been used in several studies to determine a quantitative relationship for estimating reliable DBDs based upon CaCO 3 percentages. The data disclose the existence of two DBDCaCO 3 relationships in the eastern equatorial Pacific, seen in Figure 2 as two apparently parallel, crescent-shaped groupings of data points. For equal percentages of CaCO 3 , the top group has a higher DBD resulting from (1) different carbonate (and silica) secreting organisms having different porosities or (2) a greater relative abundance of a denser component in the noncarbonate fraction.
The top, relatively more dense data cluster in Figure 2 consists of samples of Cores VNTR01-01PC, -12PC, and -13PC, the bottom group of samples of Cores VNTR01-04PC, -06PC, -07PC, -08PC, -09PC, and -10PC but also, in the low carbonate end, of samples from a portion of Cores VNTR01-12PC, -13GC, and -13PC. No low carbonate (<40%) samples from Cores VNTR01-12PC, -13GC, and -13PC are present in the upper data cluster.
The two groupings of data can be characterized by the following quantitative expressions: 
The correlation coefficient (r) is +0.964 and the standard error of estimate for predicting DBD from percentage of CaCO 3 is ±0.033 g/cm 
The correlation coefficient (r) is +0.941 and the standard error of estimate for predicting DBD from percentage of CaCO 3 is ±0.039 g/cm 3 . A student t-test, performed on the two groupings (t-value of 16.46), shows that the two groups are statistically different at the 99.95% confidence level (critical value = 3.29).
Abundance Patterns of CaCθ3
Correlation among the cores is based on the carbonate stratigraphy and unpublished oxygen isotope data (provided by A. Mix). Stage numbers were assigned according to the Hays et al. (1969) nomenclature, with odd numbers corresponding to interglacials and even num- (Figs. 3 and 4) . The CaCO 3 record of Site VNTR01 -04 is the only one that approximates the well-known Pacific Ocean pattern described by Hays et al. (1969) . The record shows the nine carbonate peaks of the Brunhes series and reaches into the Maruyama (carbonate stage M2). The height of the peaks (CaCO 3 maxima) tends to decline downcore from 85% CaCO 3 in stage B-2 to 75% CaCO 3 in stage B-6 (at about 250,000 yr ago) and then returns gradually to higher values. The amplitude is large, 20% to 40%; lowest CaCO 3 values are reached in stages B-11 and M-1.
The carbonate abundance pattern of Core VNTR01-01PC is irregular, with large amplitude spikes (Fig. 3) . Carbonate values range from 20% to 70%; low values near 400 cm correspond to an ash layer. Initial results suggest that the Brunhes/Matuyama (B/M) reversal boundary occurs at a shallow depth in this core, at about 330 cm ± 30 cm (S. Levi, pers. comm., 1992) . Tentative correlation to the cores to the south is based on the B/M reversal boundary depths in Cores VNTR01-01PC and 04PC (Fig. 3) .
Sediments at Sites VNTR01-06,07, -08, -09, and -10 are generally high in CaCO 3 (average 74% to 82%) with low glacial/interglacial The records for Cores VNTR01-12PC and -13GC display a minimum/maximum pattern that is characterized by a pronounced interglacial stage B-3 with very low CaCO 3 percentages (15%-20% in Core VNTR01-12PC and 37%-40% in Core VNTR01-13GC) and sub-sequent increasing CaCO 3 percentages downcore for glacial stages B-4 (55% CaCO 3 ) to B-10 (82% and 87% for 13PC and 12PC, respectively), separated by prominent stage B-5 low and weak minima for interglacial stages B-7 and B-9 (Fig. 4) .
VNTR01-01
Sedimentation rates along the north-south transect increase fivefold between 11°N and the equator, from 0.4 to 2.2 cm/k.y. The northernmost Site VNTR01-01 is 239 to 324 m shallower than the other sites in the transect, emphasizing the deepening of the carbonate compensation depth (CCD) towards the equator. Along the 3°S transect (Fig. 3 ), observed sedimentation rates increase toward the east, from 1.1 cm/k.y. at Site VNTR01-09 at 110°W to 1.9 cm/k.y. at Site VNTR01-13 at 90°W. The depth span corresponding to interglacial stage B-3 and the intensity of the carbonate minimum increase toward the east. Surface samples have smaller CaCO 3 contents in the easternmost cores, which, given the shallower depth of Sites VNTR01-12 and -13, indicates a shallowing of the lysocline in the eastern part of the equatorial Pacific Ocean.
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